Background: To investigate the improvement in quality of life (QoL) of alcohol-dependent patients during a 3-week inpatient withdrawal programme, and to identify the sociodemographic, clinical and alcohol-related variables associated with baseline QoL on admission and with improvement of QoL during residential treatment. Methods: This prospective, observational study included 414 alcohol-dependent patients, hospitalised for a period of 3 weeks. QoL was measured on admission and at discharge using the French version of the Medical Outcome Study SF-36. The mean scores for each dimension and for the Physical and Mental Component Summary scores were calculated. Results: The mean scores per dimension and the mean Physical and Mental Component Summary scores were significantly lower on admission than at discharge; the lowest scores being observed for social functioning and role limitations due to emotional problems. At discharge, the mean scores per dimension were similar to those observed in the French general population. Female gender, age >45 years, living alone, working as a labourer or employee, somatic comorbidity, and the existence of at least five criteria for alcohol dependence according to the DSM-IV classification were associated with a low Physical Component Summary score on admission; psychiatric comorbidity, the presence of at least five DSM-IV dependence criteria, smoking and suicidality were associated with a low Mental Component Summary score on admission. The increase in Physical and Mental Component Summary scores during hospitalisation was more marked when the initial scores were low. Apart from the initial score, the greatest improvement in Physical Component Summary score was seen in patients with a high alcohol intake and in those without a somatic comorbidity; the increase in Mental Component Summary score was greatest in patients without psychotic symptoms and in those who abused or were dependent on illegal drugs. Conclusion: QoL improvement after a residential treatment was related to low QoL scores at admission. Improvement in physical component of QoL was related to baseline alcohol intake and good somatic status. Improvement in mental component of QoL was related to other drugs abuse/dependence.
Introduction
Alcohol dependence is a chronic disorder. If a complete cure of the disorder is generally not possible, long-term supervision of alcohol dependence is required in order to ensure that alcohol-dependent patients have the best possible state of general health. The World Health Organisation (1) has defined health not only as the absence of disease but also as a state of physical, mental and social well-being. The idea of quality of life (QoL) incorporates these dimensions and can be defined as "an individual's perception of their position in life, and in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards and concerns (1) .
The alcohol use disorder, which is usually chronic, requires patients to muster all their capacities for reconstruction and adaptation. QoL, which is a concept situated between social and clinical sciences, is a pertinent indicator to evaluate the subjective experience of the patient and to quantify the psychosocial burden of alcoholism (2, 3) . Measurement of a patient's QoL requires a different approach to that typically used in clinical research, where the phycian is generally responsible for rating the health condition of the patients. In quality of life research the aim is to measure the patients' subjective perception of their state of health and life using a standardised questionnaire. Subjective perceptions of the patient may indeed by quite different from the clinician's perception of the health status of the patient (4, 5) . Patient-reported outcome measures such as QoL may be useful in orientating choice between different therapeutic options since effective treatment should not only improve the clinical state and prognosis of the patient but also their QoL. The initial QoL of patients can also affect the prognosis of various disease states (3) .
In alcohol-dependent patients, most published reports have investigated the effects of alcohol intervention strategies on objective clinical or psychological criteria such as alcohol intake, biological variables, severity of dependence, motivation for change, somatic or psychiatric comorbidities (6, 7) . However, this approach is sometimes too limited because it does not capture adequately information on how a patient adapts to treatment and lifestyle changes (8) . In current practice standards, the QoL of alcohol-dependent patients is not measured systematically, even though this is relevant to the psychosocial context of the interventions and to describing how actively patients will participate in their own care (9) (10) (11) . Studies dedicated to the analysis of QoL of alcohol-dependent patients have already yielded valuable information, whether measuring basal QoL, its improvement during patient care, or its influence on alcohol-dependence itself (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . Most of these studies have found QoL to be decreased considerably in alcohol-dependent patients, but little information is available on how QoL changes during a therapeutic intervention (9-13, 19, 21) . Some studies have identified factors associated with a poor QoL at the beginning of treatment in alcohol-dependent patients but these have not been investigated in a systematic way predictors of change in QoL (13, 20) . The variables associated with an improvement in QoL of patients during care and the influence of QoL on the prognosis of alcoholism are unknown (22, 23) .
The aims of this study in a clinical setting was: 1) to determine the change in QoL of alcohol-dependent patients during a 3-week inpatient programme; 2) to identify the variables associated with QoL in alcohol-dependent patients before detoxification, and how they change during a 3-week inpatient programme.
Materials and methods

Population studied
The study was carried out in the Addiction Treatment Centre, Hôpital Emile Roux, Limeil-Brévannes, Paris. The study population consisted of all alcohol-dependent patients (n=414), as defined by DSM-IV criteria, who were hospitalised for a period of 3 weeks over a 30-month inclusion period. Patients who could not understand or read the questionnaires for intellectual or social-educational reasons were not included. Briefly, the inpatient therapeutic program consisted in a benzodiazepine treatment adapted to each patient alcohol withdrawal syndrome, a medical treatment of any psychiatric and somatic comorbidities, and a standardized psychosocial treatment.
Measures
In the therapeutic programme offered by the study centre, structured diagnostic interviews and questionnaires were administered routinely for evaluation of all patients.
The variables evaluated included the following: sociodemographic variables (age, gender, ethnic origin, family structure, level of education, socioprofessional group, professional activity); alcohol-related variables (alcohol consumption and number of days of abstinence during the 6 months preceding hospitalisation, duration of alcohol dependence, length of time since the first alcohol-related period of care, family history of alcoholism in the father or mother); diagnosis of abuse or dependence on other psychoactive substances, either legal (sedatives, tobacco), or illegal (opiates, cannabis, cocaine, amphetamines, solvents, hallucinogens, phencyclidine); somatic comorbidity (alcohol-related diseases, HIV, HBV, or HCV positive se-rologies, weight and height, Charlson index, index of functional comorbidity, psychiatric comorbidity); alcohol-induced or alcohol-independent mood disorders (major depressive episode, dysthymia, episode of mania or hypomania), alcohol-induced or -independent anxiety disorder (panic disorder, generalized anxiety disorder, social phobia, agoraphobia, obsessive-compulsive disorder), post-traumatic stress disorder, psychotic symptoms (checklist); QoL. Suicidality was defined as any suicidal thoughts in the past month or any lifetime suicide attempt.
Level of education, socioprofessional category, professional activity and family structure were defined according to the criteria used by the Institut National de la Statistique et des Etudes Economiques (INSEE), France. Alcohol consumption was assessed using a standardised questionnaire, the existence of an alcohol problem in the patient's father or mother was investigated using the F-SMAST and M-SMAST questionnaires, respectively (24) . Diagnosis of abuse or dependence on alcohol or other psychoactive substances was performed using the DSM-IV criteria, assessed with the Mini-International Neuropsychiatric Interview (MINI) (25) . This is a structured interview that enables any lifetime Axis 1 diagnosis of the DSM-IV. Dependence was defined by the presence of at least three of the seven diagnostic criteria. The severity of alcohol dependence was considered to be proportional to the number of DSM-IV criteria for dependence.
All somatic comorbidities were identified during the interview, irrespective of whether they were historical conditions that had resolved with or without sequalae, or current conditions that had developed progressively over the patient's lifetime. The Charlson's index was used to identify serious somatic comorbidities and assess their severity (26). Groll's index of functional comorbidity was used to reveal any chronic and/or disabling pathology (27) . The presence of a somatic disease related to excessive alcohol consumption was specified. Weight and height were measured systematically during clinical examination and body mass index (BMI) was calculated.
Diagnosis of DSM-IV psychiatric comorbidities over the patients' lifetime was carried out using the MINI. For some diagnoses, disorders independent from or induced by alcohol-dependence were identified. Disorders were considered to be alcohol-independent if they had appeared before the alcohol abuse or dependence onset or after a period of abstinence of at least 1 month. Otherwise the problem was considered to have been alcohol-induced.
The QoL of patients was measured using the MOS SF-36. This questionnaire was administered to all patients on admission and at discharge; the mean time interval between the two was 19 ± 8 days.
The MOS SF-36 is the short form of a 149-item questionnaire developed during an observational study to assess the state of health of 2546 patients with chronic cardiovascular disease or diabetes, the Medical Outcome Study (MOS), carried out between 1986 and 1990 (28) . The SF-36 is a self-administered generic health-related QoL profile which includes 36 items distributed across eight dimensions: 1) physical functioning (29); 2) role limitations attributable to physical problems (RP); 3) bodily pain (BP); 4) perception of general health (GH); 5) vitality (VI); 6) social functioning (SF); 7) role limitations attributable to emotional problems (RE) and 8) mental health (MH). Dimension scores are normalised in order to obtain a value between 0 and 100 inclusive (100*(score obtained -minimum score possible)/(maximum score possible -minimum score possible)), a high score indicating a good QoL (30) . Two aggregate scores can be calculated from the scores for the eight dimensions, the Physical Component Summary score and the Mental Component Summary score. These two scores are also standardised by weighting the eight individual dimension scores using coefficients derived from studies carried out in the US general population (31) . The upper and lower limits of these scores are 8 and 73 for the Physical Component Summary, and 10 and 74 for the Mental Component Summary (31) . The SF-36 has been translated and validated in many different languages, including French. Standardised normative reference scores have been determined from studies in the French general population, allowing comparisons to be made between populations of different origins or different sociocultural backgrounds (30, 32) . The SF-36 has also been used and validated in alcohol-dependent patients (13, 19) .
Statistical analysis
QoL scores on admission and at discharge were compared using the Wilcoxon test. The Physical and Mental Component Summary scores were calculated for each patient on admission. Patients were categorised into three subgroups of equal size according to the value obtained for each Summary scores. The differences between the Physical and Mental Component Summary scores at discharge and on admission were calculated in order to determine the improvement in QoL of patients during the inpatient programme. Again, patients were categorised into three subgroups of equal size according to the degree of improvement observed.
Univariate analyses were carried out by comparing patients as a function of their QoL (QoL on admission, or difference in QoL between admission and discharge). Patients with poor QoL (i.e. lowest tercentile) on admission were compared with the other patients in terms of baseline variables using univariate analysis. Baseline variables were dichotomized choosing the median value as a cut off. A similar approach was used to compare patients with a large (i.e. combination of middle and higher tercentiles) vs low improvement in QoL. Quantitative variables were compared by ANOVA and frequencies were compared using the Chi-square test. Normally distributed quantitative variables are expressed as means ± SEM. Non-normally distributed variables were expressed as median and range. Multivariate logistic regression analyses were used to test the independent contribution of variables to QoL after adjustment for confounding factors. Independent variables were included in the logistic regression if their distribution between QoL categories differed at a probability level of p≤0.05 in univariate analyses. A probability threshold of ≤0.05 was considered to be statistically significant. All statistical tests were carried out using the statistical software package SPSS 11.0 (SPSS Inc. Chicago IL).
Results
Characteristics of the study population
The characteristics of the 414 patients are shown in Table 1 . Two hundred seventy eight men and 136 women were included, 116 (25%) patients had a history of abuse or dependence on illegal drugs or sedatives at sometime in their life, 34 (8%) patients were seropositive for hepatitis C, 28 (7%) were chronic carriers of the HBs antigen, seven patients (2%) were HIV serology positive, and 286 (69%) presented at least one chronic somatic disorder according to the classification of Groll. One-hundred and sixty-seven (40%) patients presented a serious comorbid disease, i.e. a score of 1 to 5 according to the classification of Charlson and 85 (21%) presented an alcohol-related disease, in particular liver cirrhosis which was diagnosed in 33 (8%) patients. A lifetime psychiatric comorbidity was diagnosed in 325 (79%) patients; anxiety (independent or alcohol-induced) was the most frequent psychiatric comorbidity, diagnosed in 305 (74%) patients. 
Quality of life of patients on admission and at discharge
Fifty-four patients (13%) left our centre prematurely before the end of the inpatient programme thus their end of treatment SF-36 questionnaire was unavailable. Scores on each of the eight dimensions of the SF-36 for these patients on admission were not significantly different compared with those of the other patients.
The SF-36 scores for the eight dimensions and for the Physical and Mental Component Summaries were significantly lower on admission than at discharge. On admission, the lowest scores were observed for social functioning and emotional state. At discharge, the scores for the eight dimensions were similar to those for the general French population (Figure 1 ). 
Predictive factors of quality of life on admission
Two-thirds of patients had a Physical Component Summary score of >42 and two-thirds of patients had a Mental Component Summary score of >25. The factors associated with a low Physical Component Summary score (≤42) on admission are shown in Table 2. The regression model including eight variables and explained 18% of the variance in score on admission ( Table 2 ). The variables associated with a low Mental Component Summary score (≤25) on admission are shown in Table 3 . The regression model including seven variables explained 20% of the total variance (Table 3) .
Predictive factors of improvement in quality of life during the inpatient programme
Analysis of the distribution of the values for the differences (discharge -admission) in Physical and Mental Component Summary scores for the 360 patients followed up demonstrated an increase in Physical Component Summary of >6 points in two-thirds of patients and an increase in Mental Component Summary score of >8 points in two-thirds of patients. The variables associated with a large increase (>6) in Physical Component Summary score between admission and discharge were: a low value for this score on admission, alcohol intake ≥10 drinks/day, and the absence of somatic comorbidity ( Table 4 ). The regression model including these five variables explained 26% of the variance. The variables associated with a large increase (>18) in Mental Component Summary score between admission and discharge were: a low value for Mental Component Summary score on admission, absence of a psychotic disorder, and the presence of abuse or dependence on illegal drugs (Table 5 ). The explanatory model in-cluding the six variables retained explained 19% of the variance. 
Discussion
This study suggests that there is a significant improvement in all dimensions of QoL of alcohol-dependent patients after a 20-day inpatient programme for alcohol detoxification and short rehabilitation in an alcohol addiction centre. The number of DSM-IV criteria for dependence was the only factor predictive of both physical and psychological QoL scores of patients on admission.
This study shows that the QoL scores of alcohol-dependent patients on admission to hospital are much lower than those of a general reference population. Several other authors have also used the SF-36 questionnaire to measure QoL of alcohol-dependent patients and found scores to be decreased across all dimensions of the scale at the start of a treatment programme. As in our study, the scores for the psychological dimensions were reduced more than those for the physical dimensions, in particular the scores for role limitations due to emotional problems and social functioning (13, 15-19, 33, 34) .
We have shown that the initial QoL of our patients was associated with several factors, stemming from the alcoholic disease itself, its consequences, and from somatic or psychiatric comorbidities. The relationship between severity of dependence and QoL of alcohol-dependent patients has been investigated by other authors by measuring the correlation between SF-36 scores and ASI (Addiction Severity Index) (9, 13, 18, 35) . The pain, mental health and physical capacity dimensions appeared to be most closely correlated to ASI scores and, as in our study, the severity of dependence appeared to be the alcohol-related variable that had the strongest impact on QoL. The level of alcohol intake of patients did not appear to affect their QoL, maybe because all of our dependent patients had excessive alcohol intake. Other authors have also demonstrated that in the absence of dependence, the mode of alcohol consumption has a strong influence on QoL: heavy drinkers (at least one intake of alcohol greater than five drinks in the previous month) had a poorer QoL than other alcohol drinkers, whereas smaller regular drinkers (less than five drinks per occasion) had a better QoL than other drinkers (20, 36) . We have also shown that some sociodemographic variables such as age >45 years, female gender, emotional isolation, socioprofessional category labourer or employee, had a negative relationship with QoL. Our conclusions agree with those of other authors: female gender, older age, emotional loneliness or absence of close support, low level of education, redundancy or inactivity, socioeconomic insecurity, marital or familial conflicts are the sociodemographic factors mentioned most often in the literature (10, 14, 16, 20, 37) . In our study, somatic or psychiatric comorbidities to alcohol dependence significantly decreases QoL, as mentioned previously by other authors (20, 38, 39) . Our study and these previous studies do not enable us to identify exactly which variables have the greatest influence on QoL. A study carried out in identical twins identified four parameters that explained the difference in QoL between alcohol-dependent twins and alcohol-dependent twins abstinent from alcohol for more than 5 years: severity of dependence, way of life (marital status, level of resources), somatic or psychological comorbidities, existence of associated dependencies (18) . In our study, the presence of abuse or dependence on another substance did not affect the QoL of patients, apart from smoking for psychological QoL. Abuse or dependence on illegal drugs was associated with a large progression of Mental Component Summary Score.
The QoL of patients increased significantly during their residential stay. We have found two studies in the literature which, like ours, investigated the improvement in QoL of alcohol-dependent patients during a residential stay of 1 and 3 weeks. In both of these studies, the QoL of patients was also significantly higher at the end of their stay than on admission (40, 41) . Several factors could explain this great improvement in QoL: cessation of alcohol intake, resolution of withdrawal syndrome, resocialisation of patients through various meetings and other informal exchanges during their stay, reassuring therapeutic environment, restoration of a better self-image by improvement in personal care. Other studies carried out in alcohol-dependent outpatients demonstrated an improvement in QoL when patients were abstinent (22, 23, (42) (43) (44) . Apart from abstinence, our study enabled us to identify several factors linked to a favourable short-term improvement in QoL: excessive alcohol consumption and the absence of somatic comorbidity for physical QoL; abuse or dependence on illegal drugs and the absence of psychotic symptoms for psychological QoL. The improvement in QoL was more pronounced when the score on admission was low. This result demonstrates that residential care is highly effective in patients with a poor QoL on admission but also perhaps reflects rapid normalisation of QoL during therapy. In a review of the literature, we were able to find several factors that are predictive of improved QoL in alcohol-dependent patients over several weeks of residential care and in outpatients. These include regular psychosocial support, presence of a close family circle or neighbours and effective control of alcohol intake (16, 17, 43) . Our results are difficult to compare with these, since our follow-up period was limited by the length of hospitalisation and was therefore much shorter. Nevertheless, they justify initiation of psychosocial support and the management of somatic or psychiatric comorbidities in patients undergoing alcohol detoxification as a strategy to improve QoL.
Several limitations exist with respect to the interpretation of the data. Firstly, our study did not permit us to differentiate between the impact of abstinence itself and that of the hospital environment on the improvement in QoL of alcohol-dependent patients. Secondly, our results do not provide an adequate demonstration of definitive improvement in QoL of alcohol-dependent patients due to the inpatient programme, since we did not follow the patients over the long-term after discharge. The short duration of follow-up (the length of hospitalisation was 19 days on average) does not allow us to predict the impact of certain variables on long-or medium-term evolution of QoL in these patients. Thirdly, the absence of a control group did not enable us to any particular aspect of care that contributed specifically to the improvement in QoL of our patients. Fourthly, thirteen percent of the patients included in our study did not complete the QoL questionnaire at the end of treatment. Their questionnaires on admission were not significantly different from those of the other patients included in the study and the proportion of these patients was similar in the three groups studied, even if this does not necessarily ensure that their QoL would have evolved the same way as those patients that remained in the programme. Finally, our results, which were obtained from a single centre, do not cover all therapeutic options and should be generalised with caution.
Conclusion
In conclusion, our study confirms the poor QoL of alcohol-dependent patients at the time of admission to hospital. Our study enabled us to identify a number of alcohol-related, sociodemographic and clinical variables linked to QoL of alcohol-dependent patients at the time of admission. We have also demonstrated the positive impact of residential care on short-term improvement in QoL of alcohol-dependent patients. These findings, if communicated to patients, could enhance their motivation to enter inpatient treatment programmes.
